During our fungal forays in freshwater streams of Thailand and China, two new taxa belonging to the family Tubeufiaceae were isolated from decaying submerged wood samples. A new genus Neotubeufia is introduced to accommodate a new species, N. krabiensis, which is comparable to Tubeufia in the features of ascomata, asci and ascospores, but found distinct with dark ascomata, cylindrical asci and cylindric-fusiform ascospores. A multigene phylogenetic analysis based on ITS, LSU, TEF1α and RPB2 sequence data indicate that Neotubeufia formed a single clade distant from the Tubeufia clade. A new species, Tubeufia guangxiensis collected from decaying wood in a freshwater habitat in China is confirmed by comparing morphological characters with the type species T. javanica and other Tubeufia taxa together with phylogenetic analysis. Descriptions, illustrations and notes are provided for the new genus and new species.
Introduction
The family Tubeufiaceae was introduced by Barr (1979) and Boonmee et al. (2014) accommodated the family in the order Tubeufiales. A comprehensive review of Tubeufiaceae by Boonmee et al. (2011) based on morphological re-examination and phylogenetic analysis included 20 genera in the family. Currently, the family comprises 24 genera (Wijayawardene et al. 2014 , Doilom et al. 2017 , Boonmee et al. 2014 , Hyde et al. 2016a , Lu et al. 2017a , b, c, d, Brahmanage et al. 2017 , Luo et al. 2017 , Tanney & Miller 2017 ) with sexual and asexual morphs. All sexual morph taxa are characterized by superficial, sphaerical, solitary, light to darkly pigmented ascomata, with or without setae, cylindrical clavate asci and cylindrical elongate to fusiform, multi-septate, hyaline to pigmented ascospores. The asexual morph taxa are commonly found as hyphomycetes, with helicosporous, phragmosporous and dictyosporous conidia (Barr 1980 , Kodsueb et al. 2006 , Boonmee et al. 2011 , 2014 , Lu et al. 2017a , b, Luo et al. 2017 . Members of Tubeufia are saprobic, generally growing on dead woods (Boonmee et al. 2011 , 2014 , Hyde et al. 2013 , 2016a . Species of Tubeufia colonizing woody substrates are common in terrestrial habitat (Goh & Hyde 1996 , Ho et al. 2001 , Cai et al. 2002 , Luo et al. 2004 , Zhao et al. 2007 , Lu et al. 2017a ). However, some species can be found in aquatic habitat e.g. Tubeufia hyalospora and T. roseohelicospora in there asexual form (Hyde et al. 2016a) . Index Fungorum lists 55 records of Tubeufia (Index Fungorum 2017) while Wijayawardene et al. (2017) estimated 29 species.
In this study, a new genus and a new species of Tubeufiaceae are introduced from Thailand and Chinese collections. Detailed descriptions, illustrations, phylogenetic analyses and notes of the novel taxa are provided.
Materials & Methods

Isolates and morphology
Decaying wood was collected in freshwater stream in southern Thailand and from Guangxi Province in China and brought to the laboratory in Zip-lock bags. Samples were observed under a light microscope (Nikon ECLIPSE 80i compound microscope) and micromorphological structures were photographed with a Canon EOS 600D digital camera fitted to the microscope. Measurements were made using Tarosoft (R) Image Frame Work program.
Figures were processed with an Adobe Photoshop CS6 Extended version 10.0 software (Adobe Systems, USA).
Single spore isolation was made following the method described in Chomnunti et al. (2014) . Germinating spores were aseptically transferred to fresh malt extract agar (MEA) plates and incubated at 28°C. Cultures were grown for 2-4 weeks and morphological characters, such as colour, colony and texture recorded. The specimens and living cultures were deposited in the Herbarium of Mae Fah Luang University (Herb. MFLU) and Culture Collection of Mae Fah Luang University (MFLUCC), Chiang Rai, Thailand and Thailand Bioresource Research Center (TBRC), Pathum Thani, Thailand. Facesoffungi and Index Fungorum numbers were submitted (Jayasiri et al. 2015 , Index Fungorum 2017 . New taxa were justified based on recommendations outlined by Jeewon & Hyde (2016) .
DNA extraction and PCR amplification
The extraction, amplification and sequencing of DNA followed the method of Lu et al. (2017a) . Four genes were amplified with universal primers, namely the internal transcribed spacer region of ribosomal DNA (ITS: ITS5/ITS4) (White et al.1990 ), large subunit nuclear ribosomal DNA (LSU: LROR/LR5) (Vilgalys & Hester 1990) , the translation elongation factor 1-alpha gene (TEF1α: EF1-983F/EF1-2218R) (Rehner & Buckley 2005) and the RNA polymerase second largest subunit (RPB2: fRPB2-5f/fRPB2-7cR) gene (Liu et al. 1999) . The PCR products were purified and sequenced with the same primers. The amplification reactions were carried out using the method described by Lu et al. (2017a) . The quality of PCR products were checked on 1% agarose gel electrophoresis strained with ethidium bromide. The PCR products were sent for sequencing at Sangon Biotech, Shanghai, China. 
Phylogenetic analysis
Sequence data of Tubeufiaceae and related taxa (Table 1) were downloaded from GenBank following recent publications (Brahmanage et al. 2017 , Luo et al. 2017 , Lu et al. 2017a , Tanney & Miller 2017 . Gene sequences and genetic markers used for genera were based on the current publications and have commonly been used for the genera. The multiple sequence alignments were produced with MAFFT v. 7 (http://mafft.cbrc.jp/alignment/server/index.html) and BioEdit v. 7.0.5.2 (Hall 1999) . The phylogenetic analyses were performed using maximum likelihood (ML), maximum parsimony (MP) and Bayesian posterior probabilities (BYPP) following Luo et al. (2017) . The phylogenetic trees were figured in FigTree v. 1.4 (Rambaut 2012) and edited using Microsoft Office Power Point 2007 and Adobe illustrator CS3 (Adobe Systems Inc., USA). Sequences derived in this study were deposited in GenBank, while the alignments in TreeBASE (www.treebase.org). 
Results
Phylogenetic analyses
The combined sequence alignments comprised 84 taxa, with Botryosphaeria dothidea as the outgroup taxon. The dataset comprised 3678 characters (ITS, LSU, TEF1α and RPB2 sequence data) after alignment. RAxML analysis yielded a best scoring tree ( Fig. 1) with a final ML optimization likelihood value. The phylogenetic tree obtained in this study showed similar results to previous studies (Boonmee et al. 2014 , Hyde et al. 2016a , Lu et al. 2017a , b, c, d, Brahmanage et al. 2017 , Luo et al. 2017 , Tanney & Miller 2017 Ascospores cylindric-fusiform, slightly curved, tapering towards rounded ends, 6-7-septate, guttulate when immature, hyaline, smooth-walled. Asexual morph: Undetermined.
Type species -Neotubeufia krabiensis Notes -The dark, subglobose ascomata, cylindrical asci and cylindrical to cylindricfusiform ascospores of Neotubeufia krabiensis are somewhat similar to characters of the taxa in Tubeufia (Boonmee et al. 2014 , Luo et al. 2017a . Neotubeufia on the other hand, has blackened and black and rounded ascomata. Phylogenetically, Neotubeufia krabiensis does not group with any other taxa in Tubeufiaceae and formed a single, separate clade distant from Tubeufia clade with strong bootstrap support (100% MP). Therefore, the genus Neotubeufia is introduced to accommodate this unique species. Holotype: MFLU17-1184 Saprobic on submerged decaying wood. Sexual morph: Ascomata 340-390 μm high ×365-400 μm diam, superficial, solitary, scattered, subglobose dark-brown to black, lacking setae. Peridium 58-68 μm wide, comprising several layers brown to dark brown cells of textura angularis, outer layer darkened cells and inner layer pale brown to hyaline cells. Hamathecium comprising numerous filiform, septate, hyaline pseudoparaphyses. Asci 120-145 × 12-15 μm ( x = 132 × 14 μm, n = 20), 8-spored, bitunicate, cylindrical, apically rounded, long pedicellate or sessile. Ascospores 55-75 × 5-6.5 μm ( x = 66 × 6 μm, n = 20), fasciculate, cylindrical to cylindric-fusiform, elongated, slightly curved, tapering towards rounded ends, 6-7-septate, hyaline, guttulate, smooth-walled. Asexual morph: Undetermined.
Neotubeufia krabiensis
Culture characteristics -Ascospores germinating on water agar and producing germ tubes within 12 hours. Colonies growing on MEA, circular, umbonate, rough and wrinkled at surface, edge entire, reaching 12 mm in 2 weeks at 28 °C, pale brown to brown, mycelium superficial and partially immersed, branched, septate, hyaline to pale brown, smooth.
Material examined -THAILAND, Krabi, Muang, on decaying wood in freshwater stream, 16 December 2015, Saranyaphat Boonmee, TP01-3 (MFLU 17-1184, holotype; GZAAS 17-0017 paratype), ex-type living culture, MFLUCC 16-1125 = TBRC ***.
Notes -Neotubeufia krabiensis found in a freshwater habitat and described as a new species, shares some similar morphological characters with Tubeufia species in that both have bitunicate, cylindrical asci and fasciculate, cylindrical to long cylindric-fusiform, elongate, slightly curved, phragmoseptate ascospores. However, phylogenetic analysis placed N. krabiensis in a separate clade from Tubeufia group with strong support. Therefore, N. krabiensis is clearly distinct taxon from Tubeufia. Neotubeufia differs from the type species T. javanica and other species in Tubeufia by its dark ascomata and cylindrical to cylindricfusiform, multi-septate with distinctively guttulate ascospores. , fasciculate, spiral, broadly elongate, cylindrical to sub-fusiform, slightly curved, tapering towards rounded ends, phragmosporous, 12-15-septate, guttulate, hyaline, smooth-walled. Asexual morph: hyphomycetous, helicosporous. Conidiophores 24-39 × 3.5-5 μm ( x = 32 × 4.5 μm, n = 10), mononematous, erect, short, septate, pale brown, smooth-walled. Conidiogenous cells 10-17 × 3.5-5 μm ( x = 13 × 4.5 μm, n = 10), monoblastic, holoblastic, integrated, terminal, cylindrical, each with single conidium. Conidia 45-70 × 6.5-9 μm ( x = 60 × 7.5 μm, n = 20) with 360-460 μm long, coiled 1½-2½ times when tight, becoming loosely coiled in water, rounded at apical end, up to 50-septate, slightly constricted at septa, hyaline, guttulate, smooth-walled.
Tubeufia guangxiensis
Culture characteristics -Ascospores germinating on water agar and producing germ tubes within 12 hours. Colonies growing on PDA, circular, with flat surface, edge entire, reaching 11 mm in 2 weeks at 28 °C, pale brown to brown, mycelium superficial and partially immersed, branched, septate, hyaline to pale brown, smooth.
Material Notes -Tubeufia guangxiensis is a new species found in freshwater habitat in China. Morphologically it resembles the type species, T. javanica in having oval, pale to yellowish 1451 ascomata with thin-walled, long cylindrical asci and ascospores. Phylogenetically, T. guangxiensis forms a sister clade to T. roseus, T. cylindrothecia, T. mackeniei and T. lilliputeus with strong-support (100% and 97% BS and 1.00 PP). Tubeufia guangxiensis differs from these species by having asexual morph found on submerged decaying wood in a freshwater stream (Boonmee et al. 2014 , Luo et al. 2017a . The asexual morph of T. guangxiensis found on submerged decaying wood in freshwater habitat is helicosporous and appears similar to T. hyalospora and T. roseohelicospora, but differs by smaller mononematous conidiophores and coiled conidia. T. javanica has no asexaul morph reported. 
